Summary. In order to study the profiles of blood composition and nitrogen losses during fasting, groups of adult sheep that had previously received diets with variable intake levels were fasted during 8-day periods. A decrease in blood ketone concentration was observed during the first day, followed by a strong increase after 36 to 48 hrs. After The role of the ketone bodies and the protein reserves in meeting energy needs and in maintaining glycemia during fasting have been discussed.
Summary. In order to study the profiles of blood composition and nitrogen losses during fasting, groups of adult sheep that had previously received diets with variable intake levels were fasted during 8-day periods. A decrease in blood ketone concentration was observed during the first day, followed by a strong increase after 36 to 48 hrs. After 5 to 6 days, this concentration seemed to stabilize in the previously overfed animals, while it continued to increase for a week in the previously underfed sheep. The p-hydroxybutyrate (BHB)/acetoacetate (AA) ratio decreased during fasting. No orderly pattern of glycemia was obtained ; it seemed to decrease after 36 hrs and then increase after 5 to 6 days. The previous level of food intake did not affect the pattern. Fasting induced a higher rate of cholesterol esterification, and from the end of the first day, there was a rapid increment in the plasma free fatty acid (FFA) content which apparently stabilized after 5 to 6 days. The distribution of fatty acids in the different lipids also varied, showing principally an increase of oleic acid balanced by a decrease of the saturated fatty acids in the FFA and of the other unsaturated fatty acids in the phospholipids and cholesteryl esters. Some of these modification in the blood lipids depended on previous dietary conditions. The fecal nitrogen losses decreased quickly during the fasting period, whereas the urinary losses remained high during the first days, particularly in the overfed animals. These sheep lost 3 to 4 p. 100 of their total body protein in 4 days, demonstrating that there was a labile fraction in the total protein reserves which was rapidly available during food restriction.
The role of the ketone bodies and the protein reserves in meeting energy needs and in maintaining glycemia during fasting have been discussed. ---.--.---. Introduction.
Depending on food conditions, animals have the ability to accumulate more or less lipid reserves according to the level of voluntary food intake. Food restriction or fasting entails mobilization of the fat reserves, and consequently affects blood composition and the urinary loss of different substances.
In sheep, fasting induces a strong increase in the concentration of blood ketone bodies (Baetz, 1976 ; Demigné and Rémésy, 1977) with a lower rate of !-hydroxybutyrate (Annison et al., 1967 ; Katz and Bergman, 1969 .
In cows, Bowden (1973) found no effect of the quantity of previously distributed food on the rate of the ketone bodies produced during fasting. Our tests showed that blood ketone level still increased in the underfed animals after 1 week of fasting, whereas it stabilized in the overfed sheep. Such a stabilization could be expected, since it has been demonstrated by Balasse and Neef (1975) and by that when ketone bodies are produced in large amounts, they monitor their own synthesis, thus preventing anarchic hyperketonemia.
Since blood glucose level must be maintained within narrow limits, fasting does not influence glycemia as much as it does the concentration of ketone bodies. In sheep, Giinzel and Giesecke (1974) observed no modification, Baetz (1976) and Demigné and Rémésy (1977) noted a limited decrease, and Bassett (1974) established an initial increase in the milk-fed lamb, followed by a decrease after 3 to 4 hrs. Such a profile is directly related to the last food allowance (Doize, Bouchat and Paquay, 1979) . Our results do not support any conclusion of an orderly pattern during the 8 days of fasting, although they seemed to show a decrease after 36 to 48 hrs and an increase after 5 to 6 days.
It is not easy to maintain glycemia in ruminants at the physiological level during fasting due to the decrease of propionic acid absorbed from the rumen and transformed into glucose by the liver (Annison et al., 1967 ; Katz and Bergman, 1969) . The stability of glycemia is insured by the self-monitoring of the blood glucose. In cattle, an inverse relation has been observed between liver neoglucogenesis and external glucose supply (Thompson et al., 1975) , and fasting elicits a reduction of glucose transport to the adipose cells and of glucose oxidation in those cells (Kasuga et al., 1977 ; Olefsky, 1976) . Steel and Leng (1973) (1977) observed that an injection of glucose in fasted sheep decreased ketogenesis, thus proving that, even in ruminants, the high rate of ketone production after 1 to 2 days of fasting was necessary for supplying at least part of the required energy in order to avoid hypoglycemia.
From our results it cannot be determined whether or not diet before fasting had an effect on glycemia. Bowden (1973) arrived at the same conclusions.
In our conditions, fasting had little influence on the distribution of the blood lipids. Only a higher rate of cholesterol esterification was observed. Reid, Baird and Heitzman (1977) found a higher increase of cholesteryl esters than of cholesterol in the liver of fasting cows, whereas no modification of blood lipids was observed. Lee et al. (1977) noted no change in the ratio of esterified to unesterified cholesterol in the serum of fasting men.
As in other species, fasting induces an increase in the free fatty acid content in sheep plasma (Giinzel and Giesecke, 1974 ;  Thompson, Gardner and Bell, 1975 ; Thye, Warner and Miller, 1970) . Our results confirmed this pattern and showed that the increment occurred at the end of the first day, and thus 12 to 24 hrs before the increase of blood ketone bodies. The present results also agree with our previous finding (Doize, Bouchat and Paquay, 1979) that there is no change during the day in the blood FFA content of fed sheep.
The concentration of plasma FFA, like that of the ketone bodies, tended to stabilize after 5 to 6 days of fasting. We concluded that the ketone bodies themselves regulated the rate of ketogenesis. The same conclusion can apparently be drawn for fatty acid mobilization, and there is an evident relation between this mobilization and ketogenesis. Thye, Warner and Miller (1970) (Bates, Linn and Huen, 1976) .
Our results showed that the prefast diet, hence the fattening state of the animal, had no effect on lipid distribution or on the mean level of FFA in the blood of sheep during fasting. Bowden (1973) noted no effect of the prefast feeding level on blood FFA concentration in cattle.
In our study, fasting induced some changes in the fatty acid distribution of blood lipids. An increased oleic acid rate was observed mainly in the FFA, but also in phospholipids and cholestryl esters. This was balanced by a decrease of saturated fatty acids (C 14, C 16, C 18) (Sherwin, Hendler and Felic, 1975 
